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I. Fundamentals of Electron Theory 
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| and m is the (rest) mass of the electron,” and 
| E = Ekin + V (3.3) 


is the total energy of the system. E provides values for allowed energies 
once Y and V are given, as we shall see later on. 

— In (3.1) we wrote for the wave function a lowercase V, which we will use 
from now on when we want to state explicitly that the wave function is only 
Space dependent. Thus, we split from Y a time-dependent part: 


Y (x, y, 2,t) = phx, yz) B, (3.4) 


'3.2. The Time-Dependent Schródinger Equation 


‘The time-dependent Schródinger equation is a wave equation, because it 
‘contains derivatives of Y with respect to space and time (see below, (3.8)). 
e obtains this equation from (3.1) by eliminating the total energy, 


E = vh = wh, * (2.1) 
y here o is obtained by differentiating (3.4) with respect to time: 
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ombining (2.1) with (3.6) provides 
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4 Ost cases we shall denote the rest mass Pyyeinstead FE meh com /pro ducto elec 
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(3.8) 


It should be noted here that quantum mechanical equations can be obtained 
from classical equations by applying differential operators to the wave 
function Y (Hamiltonian operators). They are 


e ô 
E=+hi ài (3.9) 
and 
p =— hv. í (3.10) 
When these operators are applied to 7 
p. 
Evora! = Ekin + Epot = pm +V (3.11) 
we obtain 
An = P gry +VY, (3.12) 


which yields, after rearranging, the time-dependent Schródinger equation (3.8). 


*3.3. Special Properties of Vibrational Problems 


The solution to an equation for a vibration is determined, except for certain 
constants. These constants are calculated by using boundary or starting 
conditions 


(e.g., y =0 at x = 0). (3.13) 


4 % 

As we will see in Section 4.2, only certain vibrational forms are possible 
when boundary conditions are imposed. This is similar to the vibrational 
forms of a vibrating string, where the fixed ends cannot undergo vibrations. 
Vibrational problems that are determined by boundary conditions are called 
boundary or eigenvalue problems. lt is a peculiarity of vibrational pro- 
blems with boundary conditions that not all frequency values are possible 
and, therefore, because of 


E = vh, (3.14) 
not all values for the energy are allowed (see next chapter). One calls the 
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